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(54)LITHIUM BATTERY AND ELECTRODE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide excellent 
conductivity and mechanical strength by dispersing a 
plurality of carbon nano-tubes in a conductive matrix 
containing a disulfide group whose S-S bond is cleaved 
by electrochemical reduction and regenerated by 
electrochemical oxidation. 

SOLUTION: Loosened carbon nano-tubes can be 
provided by a process including the step of adding a 
plurality of carbon nano-tube aggregates to a liquid and 



adding a shearing force to the liquid in order to loosen 
the aggregates. As the method, for example, the 
shearing force can be added by use of a homogenizer. 
Preferably, a compound containing the loosened 
carbon nano-tubes and a liquid medium is mixed with 
an organic compound containing a disulfide group and 
a conductive polymer. Otherwise, the mixture 
containing the loosened carbon nano-tubes and the 
liquid medium may be mixed with a conductive polymer 
containing a mercapto group. 
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y >^v^UrJ x y A^ y £ >CD J: tc y >®?x* 

teBCli6©tt4»E9«T>^x«>AJ»<DJ:5ttW«/7 
t/< «x*-u>aj-*^ F^>^u>**^FO 

<fc 5 &w^tt{fc^t?§£t4ir 4 c t *c j: r 9 e>n & 

[ 0 0 5 7 ] H4 tt y A««feCCffl(,>6ti4«H*Jfi 
©JCDEftfflT&So C<DflBS«3 0B*V- F3 4, y * 

•> a <y * > ^r&tB-r -5 ^(osttK* *rr * r y - f 3 

8 ; teJ:WV-F34i7^- F3 8 i<DWtC|BK3 

Sa»Ur^**V- F**f*3 2 ; fcAtfT^- F3 8 
i«)SltC^7>' - F*l#4 0*#Ti. 

sp^ji/^ a bm<DS - ste^wmMtmbSTcstJ:-??: 

HHSti. «flMfcWMfbCCcfcorW*3*i*»«ttv 

f y ; fcjr^Kaattv f y ^ ^ 3 n 

ti^ato*^>t^?^^ft^ 0 #y-F 
lt»3 2, *y-F34. 1S?I3 6, T^-F3 
8, *fJ:^T-/-FH«ft4 0ttJB«JS4*l/. C<DJI@ 

[005 8 ] *»J8© y * $ A^aWiJEIt 4 <fc , 
#y- FOS-L i ft^feL i sMtttHSftTS -S» 
7/- FgiSfc^^ - K«8 (7/- 

cctta-rs. y^-5A«*»«*6ii[«#rffl-r*© 

tcW-oX, ^**5<fct/fiW*«0iI-ri*"C3^fe. S 

y^^Aiw««sc*cc^&j^«»cc*>). ^© 

t?SFS. iiacDJi^CC, W!W4r*v-F4sJ:^/S5te 
«r y - F cc^r si, 4 < cc»» Wttts**»s c 
t*<r**o c<Dig^Gc yf">A**wr*fb^«, 
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[0 059] ^mm<o o^^^r.m>xmrA<D^mcjz 
[0060] mmotj-^yr y^^-^mm^mw 



WBW 1 1 - 3 294 1 3 
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* [0 06 1] «^^a-fe^fc<fc^r*Sa«c**fctt* 

[006 2 ] 
[«3] 



N--rff7l/ 1-2- tP >J H > 1-67 
2— 7*C3/V— 1-77 

**y-/i^ qlmS- 



tt. Iff Ss L< tt*tt»ffir£fBWt*ff"r4. i±A,B^^?t3: 

[0 0 6 3 ] fc<fc;Ui, #*^Ytf-*ffii»r-tivUK 20 
1 o«, *S^Tffil©rtffl 1 3^f«Xf-^- 1 2 ; 
&o ^f-^- 1 2 2ijm**wr4. * 

1 2(D¥S^<7)rtIl 3*5<fct>*a-£-2 2 

[0 064] 2K*I>&< ife HB<D?L1 4 30 

SCC, P-*-2 2 6C*Wa< th lfB<D?L2 4£¥mJi 

fcfc. «#«^*TojK:*f*rn)«:?L2 4*aiftU. 

[0 06 5] «»*siaacDfiai* 1 6 >&wt a t **cc 

tt, S*f*l 6tt53 2 6K:J:or»ti|HIB*ftBlCcffb 

[0066] a : e««afe»"cwiftfc*S'r 40 

y * * - <* -r<Dtcffltr^c«»iBi 0 



[006 8 ] #y- F"7^UfflMM, z&JSS-c* 
[006 9] a4<D^S^?3 0 ti®tfef5|gf*^6o< £ 
[0 07 0] a0»©*jS«f3O*«SCc8l»S*, 

[0071] u A-;x«?i6«^o*fficc j: 

Ky^^A, «jBKy-f^A. fcjco'yy- Ky 

JKunit cell) «S4 D itffittfcfct, H^tt 
t L ra^o^sttS-^SffiiS: . ccD^-fe;KZ)^y- F 

ioty^')^«ll!*o<5 < »*L<», flWBM 

[007 2] 

-#>*y**-yfiSI<**i -y^^-2 -t'uy f 

g^^f#/c 0 C<D*I^f3£, I KA Japan C 
ompanyLimi ted ( B*. *UjE) St 

©ULTRA T A LUX T - 2 5 £(,>5Si&«©* 

d-^-«s»8. oootci»i24, oooinig-ra 



C12) 
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-F (^flPMMAi^) «9 9 6, 0 0 0£>MS¥ 
^tfH^fifcWU Aldric h#>e>rfflRSnr^4o 10 

4PMMA7-/;^*Bii!ifco t?n Baiiags*^ 

yji/ttiacsnrPMMA^h y ^^cpcwMfti/ct* 
[0074] ittawior, a^«^7-?j<>^-/^*- 

*— ^«a«J¥«ra^Lfc. »&nfc*fl»&»S: 

it, aasm^HiSftfi^-t^PMMA^ Di&zmm 
Ltc 0 m3itt<Di&m<D^m-e$>h a ^f y 

;I/5Jb-Cl. 8 ^7A0 2 , 5 -i^-^OU^^F — 
1, 3, 4~^Ti>Y^-^(Om^l. 2«A©# 30 

cc, N--rf*Ji>-2 - b*n y F>tfifca<3nfc2SM 

W2 0 0v^>;n^-h;K7) F^^-^u- F*flH> 
tC(DO+^i«lfc C(DfflSSr8 0°Cr3BFBIK 

3S*-^>ccAnr-r>**ie«s-i*. cnccdror^ 

IS*J<fciy r *0±CCjft4 0W FJK0J»3tC^ 
Sh/c*V- F i ^ Jl/A«rW"T 4«afeS5I8 40 

[0 07 5] 4WK-70 5RSrKyowa R 
i k en^6rfj|g$nri^ffi5t^a'JSS"C7 j )i<2»<D 

[0076] iBfSicD? ■< a*i«« 

(J IS) K 5400 8.5. 2{a^)IS 
B-f— ^KK (grid tape test) ~Cffljg. 



1 1 -3 294 1 3 
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[007 7 ] Mffi±.<Dm$ 20v^^a^- MUD? ^ 
;bA<D5£®£. H*X»«!iM*K5 40 0 8. 4. 
lCCj:Q8SB»s8H<Difl»r7 * Jl/A5iB£g (->!!< C 

flflgfll 1 

y**-:/<D«;toDCCAk z o^erfJISSnTC^S^r^ 
';Mketjen black) *JBl>fc 

[0078] co^ Y^oats^ratw-s-ciweL/ 

[007 9 ] 7 ^ JUA(Dft«tt*H*X»«aBH*K 

5400 8. z^ji^mom^m^-y'umvmi 
<b «> 6 mm l & c <t * «-r Q 

[008 0] B*I»«B»a»K 5400 8. 4. 
1 CCj:^^?5±CDJ¥5 5 5v-f i?ay-h;KD7 ^;l/A 

sang* 2 

[008 1 ] ^CD<fc 5 ftJStWSKBiSfc. 1 
4. 5^7A©7 , PfU>^-*>-K2 5. 1^7 
A(Di^l/>^-$>- h £<D*I^g$Ct4, 8^A<D 
7'h77WPl»B'Jf')A*tefc 8 Scient 

ific Polymer P r o d u c t foh TfrIK2 

tii£5#5&<D&VT9y n- h y;i/£?i<y>^i/r^ 
y u- h<to^^<y v-cDi»^tti o o, 000011 

fc. c©iS^#»***^> isxtm b u-ecAn, 

1 2 5*CtCfl«»Ur*RaCD^*}K*Sfc, — 

luiaK^dtSfiK* 9~yv>is~b(Dm<Dijz>A 3a*» 

CCjJDx./Co WJ<D#^Xi/- F*CCD#^^^- FO±(C 
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[0 08 2] ^Sy^^A"Co< ofcffi*T^-KiL 
[0 08 3] m%fTiB& ^Ji/«»lt* *s J: 

[0084] =i >ff5tKO y f - ■> A— ^ISflfeCCft**? <fc 

[0 08 5] 

$ -a- s c t as-c # s. 
[0086] ^wosriSBJffifrttJiWKjiturr^ 



C13) ^13^ 1 1 - 3 294 1 3 
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* [008 7 ]*^(DlI«'Jf^Am <h<Ccy* 
[HI] **^-ftf~©^®f^iar*S. 

io [03] s**~?mmkttmirz>tf*) 




14] 




/ 
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^Ha^P 1 1 -3 294 1 3 



[02 ) 




C15) 1$ I8¥ 1 1 -3294 1 3 



[03] 




C16) 



^PB^P 1 1 -3 294 1 3 



7 0>F^t-i5©l£# 
(72)#WI* |R M 

mzmimmmisi -3-2 



t$mmn\immi3 1-3-2 

W3aUI|«rtiP»e 1-3-2 h 
ft 



